• Ml-P = planting method 1 at the Preston Plots, Ml-K = planting method 1 at the Kemen Farm, Ml-G = planting method 1 at the Goodale Farm, etc. *-= missing.
2.7% among the eight families ( Table 1 ).
The chi-square test of homogeneity (x 2 = 1.50, ns) shows that the outcrossing rate was uniform among the families and locations. The different planting methods had different gene frequencies for the recessive allele, but these differences were adjusted for in the estimate of outcrossing. Thus the average outcrossing rate over the eight families was 2.16%. The present outcrossing rate (2.16%) helps to explain the presence of heterozygosity In natural populations of grasspea. The grasspea lines are usually maintained by harvesting seed from lines grown in adjacent rows in the field. However, the outcrossing rate In this study (2.16%) suggests that individual lines of grasspea should be increased in isolation in order to maintain their genetic integrity. Further study should be conducted to determine the isolation distance required to minimize outcrossing in grasspea.
In our experiment the outcrossing rate was measured with only one genotype (PI 206891a). However, intergenotypic differences in outcrossing rate may also occur in grasspea. Rahman et al. (1995) observed significant variation in outcrossing rate among grasspea genotypes with different flower color. Genotypes with red and white flower had the highest and lowest outcrossing rates (27.8% and 9.8%, respectively). It was assumed that these differences were due to the red-colored flowers attracting more bees than the whitecolored flowers. The lower outcrossing rate in Saskatchewan may be explained by low bee activity due to fewer bees (no data collected) and the prevalence of low temperatures and strong winds in Saskatchewan during the grasspea growing season. Metz et al. (1993) (Williams 1989) . The Tacana Indians of Rio Beni grow these and other landraces on the sandbars of the rivers, but initial attempts to collect seed of "mani cascara negra" were unsuccessful (Williams 1991) . It appeared as though some of the unique genetic diversity of this region was lost. Fortunately, on a second collection trip during 1990, one landrace with black pods was obtained in the vicinity of Rurrenabaque (Williams 1992) .
After passing entry and quarantine inspection procedures in the United States, seed samples were obtained to determine the inheritance of the unique Black-Pod trait. Comparisons were also made between the outer pod layer (exocarp) and the middle pod layer (mesocarp) to determine the possible relationship of color change with maturity. Previous studies have shown a direct correlation between peanut seed maturation and advancing color changes of the mesocarp from white to yellow to orange to brown to black (Williams and Drexler 1981) . Similar color changes in the exocarp would be very useful to more readily predict optimum maturity.
Materials and Methods
Crosses were made in the greenhouse between the Black-Pod accession (PI 560927) as female parent with the Krinkle Leaf mutant (Hammons 1964) , and as male parent with the Georgia Red cultivar (Branch 1987) . Each of these three parental lines represent crosses within A, hypogaea subsp. fastigiata.
Reciprocal crosses were also made between the Black-Pod accession and the Georgia Runner cultivar (Branch 1991) . These cross combinations represent crosses between subspecies, fastigiata and hypogaea. Such crossing was used to determine inheritance of the Black-Pod trait and possible linkage with Krinkle-Leaf and red testa color.
The F,, F 2l and F 3 populations were individually space-planted in field nursery plots at the agronomy research farm near the Georgia Coastal Plain Experiment Station (Tifton, Georgia). Phenotypic classification from each plant was based upon mature, undamaged pods. Segregation data were analyzed by the CHISQA computer program (Hanna et al. 1978) .
For two consecutive growing seasons, Black-Pod development was examined during peanut maturation. The first year was mainly observation and seed increase; the second year involved detailed evaluations of several plants at different stages of pod and seed maturity.
Similar colored outer pods were grouped into various categories. The outer pod layers were then removed from every pod within each category to expose the mesocarp. Outer pod color was compared with mesocarp color at different maturity stages. 
Results and Discussion
Black-Pod development of the outer pod layer (exocarp) begins immediately before the appearance of brownish-orange or orange in the mesocarp and intensifies as the mesocarp color advances from brown to black. Thus color change in the outer pod layer coincides with change in maturation of the mesocarp that has to be determined by removing the exocarp according to the hull-scrape maturity method (Johnson 1987) . For an indeterminant species like peanut, a range of different pod colors can be readily observed on the same plant from white (immature) to light brown to dark brown to black (the most mature).
The outer pod color of each F, plant in all cross combinations was classified as black, indicating that the Black-Pod color is dominant to normal pod color. F 2 segregations from each cross fit a 3 black: 1 normal phenotypic ratio (Table 1) . No differences were detected among crosses or between reciprocal crosses, which suggests the absence of cytoplasmic or maternal effects. Total, pooled, and homogeneity chi-square values also fit a 3:1 ratio. These results suggest that only one gene controls the Black-Pod trait.
Previous genetic studies have shown that the dominant Krinkle-Leaf and dominant red testa color in peanut are both controlled by single genes (Murthy and Reddy 1993) . Detection of linkage was conducted by chi-square tests between each of these traits and Black-Pod. F 2 segrega- tions from Black-Pod x Krinkle-Leaf and Georgia Runner X Black-Pod crosses resulted in independent assortment with acceptable 9:3:3:1 expected ratios (Table 2) . This data suggests no linkage between Black-Pod and Krinkle-Leaf (Kr) or BlackPod and the dominant red testa color gene (/?0. Although the F 2 data for Krinkle-Leaf and Black-Pod fit a 9:3:3:1 ratio, the large chi-square value indicates that more progeny should be evaluated.
Individual F 2 plant selections were made within three cross combinations (BlackPod x Krinkle-Leaf, Georgia Red x BlackPod, and Georgia Runner x Black-Pod) for subsequent progeny row testing in the F 3 generation. F 3 progeny from F 2 plants with normal pod color bred true to type. Segregation of FJJ progeny from F 2 plants with black pod color fit a 2 segregating (3 black: 1 normal) to 1 nonsegregatlng (all normal) expected ratio (Table 3 ). These F 3 results verify the F 2 findings for monogenic inheritance.
The data from this genetic study indicate that a single dominant gene controls the Black-Pod trait. The gene symbol Bp is proposed for this rare outer black pod color found in the cultivated peanut. Because of its dominant, single-gene Inheritance, the Black-Pod trait could be utilized as a genetic marker in natural crossing experiments similar to the way dominant Krinkle-Leaf has been used (Hammons and Branch 1982) .
Another practical agronomic application of the Black-Pod trait would be as a readily observed indicator of seed maturation. Incorporation of this trait into commercial peanut cultivars or germplasm lines of different maturity groups to serve as markers in each field would obviate the need for scraping the hulls, saving the grower time and making it easier to determine optimum maturity for digging the crop. The potential also exists to pre-sort by pod color in mature and immature fanner stock lots prior to shelling for the best possible high quality seed. The genus Rosa consists of approximately 200 species and 20,000 cultivars, most of complex hybrid origin. Few of the current cultivars, most of which are tetraploid with 2n = 4x = 28, can be traced unambiguously to their wild diploid progenitor species. Fluorescent in situ hybridization (FISH) offers the possibility to estimate the proportion of various donor genomes in complex advanced-generation hybrids. To establish the feasibility of FISH in rose and to explore differences, if any, in number and subchromosomal location of nucleolar organizer regions (NORs), mitotic chromosome spreads from five diploid species and a commercial tetraploid cultivar were probed with part of the 18S-26S rDNA repeat from soybean. Shoot tips were the most convenient source of mitotic divisions for FISH. Cell suspensions from enzymatically digested shoot tips were spread with 3 ethanoM acetic acid on glass slides and then squashed in 45% acetic acid under a coverslip. Prolonged digestion in cellulase and pectolyase was required to obtain satisfactory chromosome spreading and exposure for FISH. A pair of strong, subterminal hybridization signals, corresponding to a single NOR per genome, was observed in the diploid species. The commercial tetraploid rose cultivar had four strong, subterminal signals and thus one NOR per genome. However, two of the signals were consistently stronger than the other two. The results demonstrate the feasibility of detecting repetitive sequences in spread chromosomes of roses.
Nonlsotoplc in situ hybridization (ISH) was introduced in plants in 1985 (Jiang and Gill 1994; Raybum and Gill 1985) . Since then the technique has been used for physical mapping of repetitive DNA sequences and multicopy gene families (Busch et al. 1995b; Crane et al. 1993; Cuadrado et al. 1995; Price et al. 1990 ), bacterial artificial chromosome inserts (Hanson et al. 1995) , and low-copy gene sequences (Busch et al. 1995a) . Genomic in situ hybridization (G1SH), a variant of ISH that uses whole genomic probes in suppressive hybridization to visualize individual genomes, has been successfully used to identify Thinopyrum chromosomes in a wheat hybrid of questioned parentage (Chen et al. 1995) , to monitor repeated sequences in wheat that are essentially homologous to sequences in maize (Zhang et al. 1995) , to document the breakpoints in intergenomlc translocations (Badaeva et al. 1995) , and to confirm compartmentalization of nuclei into genomic domains in the hybrid Hordeum chilense x Secale africanum (Leitch et al. 1990 ). Because of its sensitivity to short regions of recombined chromatin, GISH is a powerful technique for monitoring alien chromatin during interspecific introgression.
Most modern cultivated roses are tetraploids of complex hybrid origin. Triploids are less important but still significant. The cultivated gene pool has been drawn from 8-10 diploid species, including Rosa chinensis Jacq., R. wichuraiana Crep, R. odorata Sweet, R. moschata Herrm., R. damascena Miller, R. multiflom Engelmann, ft. foetida Herrm., and R. rugosa Thunb. (Krussmann 1981; Shepherd 1954) . The pedigrees of modern rose cultivars are not completely known back to their parental species, and segregation would make numerical estimates of the contribution of known parental species problematical. Therefore the affinities of modern rose cultivars might be most accurately estimated on the basis of GISH, with DNA probes from the different diploid species listed above. Knowledge of these genetic affinities might aid incorporation of desired traits, for example, blackspot resistance or day neutrality, into valuable cultivars.
A typical first exercise in ISH is localization of nucleolar organizer regions (NORs) with probes for the 18S-26S ribosomal DNA repeat. Having a large, sequence-conserved target allows one to identify any special conditions that are necessary to prepare and probe the chromosomes. In rose special preparative conditions are indeed necessary. Here we report what they are and how the 18S-26S ribosomal DNA repeat is distributed in the genomes of five rose species and one tetraploid cultivar.
Materials and Methods

Materials and Pretreatment
All the materials used in this experiment were obtained from established plants in the Texas A&M University (College Sta-
